
(New) Thj naguman transgenic mammal of claim 63,wherein the two glycosylation 
sites modified arJoj^S and Gin 232 as in SEQ ID NO: 3. 

Remarks 

Applicant submits the present Preliminary Amendment, which cancels claims 1-26, 
amends claims 27-36, and adds new claims 37-64. Applicant reserves the right to pursue the 
original or filed claims in any future continuation or divisional applications. Please consider the 
above Amendment and following Remarks, which address rejections made by the Examiner in 
the Final Office Action of the parent application, U.S.S.N. 09/337,079, filed Jime 21, 1999. 

Support for the Amendment 

s 

P In support of the recitation of "non-mammalian anti-microbial" in claims 32 and 51, 

Applicants point to page 2, lines 7-9 of the specification, which states- 

I "In particular the invention provides methods and reagents for expressing in mammalian 

cells microbial proteins that have anti-microbial, particularly anti-staphylococcal 
a activity. The invention provides both altered genes, in which the naturally-occurring 

l^j microbial sequences have been engineered to allow expression of active protem in 

desired mammalian cells or tissues, and methods of introducing such altered genes mto 
desu-ed mammalian cells and/or tissues." 

a 

ly Applicants wish to point out that lysozyme and lactoferrin are mammalian proteins and therefore 
are still excluded from the amended claims. Further support for the expression of non- 
mammalian microbial proteins having anti-microbial activity can be found in the specification in 
the definition of "altered gene" at page 6, lines 20-22. Specific microbial anti-microbial proteins 
are listed at page 8, lines 13-24 as follows: 

"Those of ordinary skill in the art will appreciate that a significant number of microbial 
proteins, naturally found in any number of microbial hosts, are known to have anti- 
microbial activity. In principle, the gene encoding any such protein could be altered in 
accordance with the present invention. Preferred genes include those encoding anti- 
staphylococcal activity, for example, p-lytic protease, lysostaphin, -lytic protease lyt-M 
atl ALE-1 zooA. Other prefeired anti-microbial peptides or proteins whose genes could 
be utilized include lysozyme, nisin, muramidases, glucoasminidases, and coHcins. (see 
tor example Shockman and Barrett, Proc. Natl. Acad Sci. U. SA 51-414-421 1964- ' 
Yamada et al., J. Bacteriol, 178:1565-1571, 1996). Particularly prefeired are genes ' 
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encoding bacteriocins, which are peptide antibiotics that are produced by bacteria and are 
effective against even closely related species but do not have significant deleterious 
effects on the species that produces them or on eukaryotic cells. One particularly 
preferred bacteriocin gene is the lysostaphin gene." 

Support for the recitation of ' Vherein the lysostaphin transgene has been altered to allow 
expression of an active lysostaphin protein in mammalian cells and tissues" in claims 27 and 32 
can be found at page 6, lines 1 7-28. Support for recitation of "an alteration that disrupts one or 
more mammalian post-translational processing events" in claims 28 or 33, or "an alteration that 
adds or removes one or more mammalian post-translational processing sites" in new claim 46 
can be found at page 6, lines 26-27 and page 3, lines 1-3. Support for the amendments to claims 
29-31 and 34-36 can be found within the definition of "operably linked" at page 7, lines 17-26. 
Support for "upstream" in claims 3 1 and 36 can be found at page 7, lines 23-24. Support for 
"anti-viral" in new claims 41 and 52 can be fovmd at page 15, line 29. Support for "nisins, 
muramidases, glucoasminidases, and colicins" in new claims 45 and 56 can be found at page 8, 
lines 18-19. Support for "anti-staphylococcal" in new claims 49 and 57 can be found at page 2, 
line 8. Support for "P-lytic protease, lysostaphin, a-lytic protease, lyt-M, atl ALE-1, and zoo A" 
in new claims 47 and 58 can be found at page 8, Une 17. Support for "p-lytic protease" in new 
claims 48 and 49 can be foxmd at page 8, line 17. Support for "mammary cells and tissues" in 
new claim 39 can be found at page 2, lines 9-12. Support for "mammary secretory cells" in new 
claim 40 can be found at page 2, line 20 to page 3, line 3. 

Rejections Under 35 U.S.C. § 1 12. First Paragraph 

In the Final Office Action of the parent application, claims 32-49 were rejected under 35 
U.S.C. § 1 12, first paragraph. The Examiner asserted that the amendment in claim 32 reciting 
"wherein the anti-microbial is not lysozyme or lactoferrin" does not have literal or figurative 
support in the instant specification. 

Applicant points out that the claims have been amended to delete this phrase. The 
broadest claims are now directed to expression of non-mammalian anti-microbial proteins. For 
example, claim 32 now recites a non-human transgenic mammal, which comprises a transgene 
including an altered non-mammalian anti-microbial gene, which altered non-mammalian anti- 
microbial gene differs from a naturally-occurring non-mammalian anti-microbial gene in that the 
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altered non-mammalian anti-microbial gene contains one or more sequences necessary and 
sufficient for expression of an active secreted non-mammalian anti-microbial protein by 
mammalian cells and tissues. 

The claimed invention is directed to transgenic mammals encoding transgenes that 
originate from non-mammalian (e.g., microbial or viral) hosts, as defined at page 7 of the 
specification. Both lysozyme and lactoferrin are mammalian proteins, which are excluded from 
the amended claims. Instead, non-mammalian proteins having anti-microbial activity include 
anti-microbials such as p-lytic protease, lysostaphin, a-lytic protease, lyt-M, atlALE-1, zooA, 
and bacteriocins and anti-virals, as described at page 8, lines 13-24 and page 16, lines 8-10. In 
light of the present amendment. Applicant asserts that the claims are fully supported by the 
specification and no new matter has been added to the claims. 

Claims 27-36 were rejected and claims 37-49 (now new claims 37-64) were newly 
rejected under 35 U.S.C. § 1 12, first paragraph on the assertion that the specification does not 
reasonably provide enablement for a transgenic non-human mammal comprising a transgene 
encoding any anti-microbial protein in any tissue and/or cell. 

The Examiner acknowledged that the specification is enabling for a transgenic non- 
human mammal whose somatic and germ cells contain a transgene, wherein the transgene 
comprises a mammary gland specific promoter, a mammary gland specific enhancer, a DNA 
sequence encoding an active anti-microbial protein wherein the transgenic non-human mammal 
expresses the transgene in mammary secretory cells such that the active anti-microbial protein is 
detectable in milk produced by the transgenic non-human mammal. The Examiner further stated 
that mammary tissue expression of a transgene is fully enabled by the specification. In addition, 
the Examiner stated that the expression of active anti-microbial proteins in said tissue and the 
production of said protein in the milk of said transgenic mammal is enabled by the instant 
specification. The Examiner even acknowledged that the instant specification provides the 
necessary guidance and overcomes the unpredictability recognized in the art by providing 
working examples of expression of an anti-microbial transgene in mammary secretory cells. 
However, the Examiner asserted that the specification does not reasonably provide enablement 
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for a transgenic non-human mammal comprising a transgene encoding 
in any tissue or cell of the mammal. 



any anti-microbial protein 



€3 



m 
m 

m 



New tadepeaden. data 61 (and dependent elates 62-64), which recte a non-human 
t^nsgeme mammal comprising a transgene encoding lysostaphin. wherein the transgene 
compnses a nucleic acid sequence enc«iing lysostaphin operatively linked to at least one 
mammary expression sign^ sufficient to direct expression of lysostaphin in mamntary cells »d 
..ssues. wherein the nucleic acid sequence encoding lysostaphm is modified such fl,a, a. least one 
giycosylation site h. ^ lysostaphin coding sequence is disrupted, are clearly allowable in light 
of d,e Examiner's comments. However. Applicant disagrees with the rejection of claims 27-36 
and cM^ges that rejection to the extent ftat it may be applicable to new claims (now clatas ' 
J /-54) and present arguments below. 

The Examiner acknowledged in fte Ofiice Action mailed August 29. 2001 that the anti- 
m.crob,al phenotype produced by transgene exp^ssion may be extended to other tissues by 
expression of an anti-microbial transgene with tissue specific promote, driving expt^ssion in 
thattissue. However.theExaminerarguesthatattheamethemvention was made the 
production oftransgenicantaals was still unpredictable. This is stoply not true. ' 

„ ,00^7'""' '"^ filed June 

22. 1998. As of thisrecentdate, methods of makmgtiansgenicantaalsthatexpressatiansgene 

matissue-speciiic manner by linkingatissue-specificpromotertoatransgene were well known 
As pontted out m the response to the Office Action mailed Janua^ 18. 2001. a number of 
..ferences were available in the art at the time of the invention ti.t clearly demonstiated the 
routine use of tissue-speciflc promoters to ditec, the tissue-specific expression of a transgene in 

.^.gemc mammals. TTe teachings of tirose refe,.„ces are reiterated m the table below in 
addition to, one reference by Su et al.: 



REFERENCE 
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TRANSGENIC 
MAMMAL 



Mouse 



TISSUE 



central axons 



PROMOTER 



Purkinje cell specific L7 
promoter 



REFERENCE 



Buffo et al. J. Neurosci 1997 
Nov 15; 17(22): 8778-91 
(Exhibit B) 



Mouse 



Mouse 



skeletal 
muscle, liver, 
and adipose 
tissue 



phosphoenolpyruvate 
carboxykinase promoter 



Guo et al. ^ 5zo/. Chem. 1998 
Jun26;273(26):16487-16493 
(Exhibit C) 



brain 



CCK gene promoter 



Itoh et al. Dev. Growth Differ. 
1998 Aug; 40(4);395-402 
(Exhibit D) 



Mouse 



Mouse 



growth plate of 
skeletal 
segments 



collagen promoter 



Schipani et al. (Proc. Natl. 
AcadSci. U.S.A. 1997 Dec 
9; 94(25:13689-94 (Exhibit 
E) 



skin 



keratin 6 protein regulatory 
region 



Ramirez et al. DNA Cell. 
Biol. 1998 Feb; 17(2):177- 
185 (Exhibit F) 



Mouse 



stomach, 
urinary 

bladder, ocular 
lens, and lung 

cornea 



aldehyde dehydrogenase 
class 3 (ALDH3) promoter 

ALDH3 promoter 



Kays et al. Proc. Natl. Acad. 
Sci. U.S.A. 1997 Dec 9; 
94(25):13594-9, (Exhibit G) 



Sheep 



mouse keratin 
promoter 



skin and a wide range of 
other tissues 



Su et al. Animal Biotechnol. 
9(2):135-147 (1998) Animal 
and Veterinary Sciences 
Group, Linclon University, 
Canterbury, New Zealand. 



In considering the above, it cannot be denied that these references demonstrate that at the 
time of the invention tissue-specific promoters were routinely being used to obtain tissue-specific 
expression of desired genes in transgenic mammals. Any person skilled in the art would 
appreciate that once a tissue-specific promoter was identified, it could be reasonably expected to 
direct tissue-specific expression of any gene in a transgenic mammal by simply inserting it into 
an expression cassette and using the expression cassette to generate a transgenic mammal. Those 
skilled in the art at the time of the invention would have appreciated that one tissue-specific 
promoter (or any mammary gland specific expression signal such as a promoter and an enhancer) 
could simply be replaced with another tissue-specific promoter to achieve expression in another 
tissue. In fact, the examples provided m the specification demonstrate the above assertion (that 
tissue specific expression in a transgenic mammal could be readily obtained at the time of the 
invention by linking a known tissue-specific promoter to a transgene in the appropriate 
expression cassette) is true. Specifically, Examples 4 and 5 demonstrate the generation of a 
transgenic mouse that expresses a non-mammalian anti-microbial in mammary gland tissue, 
which is active against S. aureus in vivo. In order to achieve this result, the inventors simply 
selected from among a variety of known mammary-specific promoters, e.g., p-lactoglobulin, a- 
lactalbumen, caseins and whey acidic protein, the P-lactoglobulin promoter. As predicted, use of 
the p-lactoglobulin promoter resulted in expression of sufficient amounts of the transgene 
encoded non-manmialian anti-microbial protein, lysostaphin, in the mammary gland of the 
transgenic mouse to prevent infection in those tissues. Moreover, the use of tissue specific 
promoters is taught at page 11, first paragraph, of the specification. 

Applicant submits that such evidence is sufficient to refiite the Exammer's assertions that 
specific guidance, sufficient to provide a nexus of a proposed transgene construct and the 
successfiil use in a transgenic animal, has not been provided. Indeed, what the Examiner holds 
as unpredictable has been done. Based on the examples provided in the specification, one skilled 
in the art at the time the invention was made would have recognize that in order to achieve 
expression in a tissue other than mammary gland, one could simply replace the mammary 

^+U^- *T ^ 
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The Examiner further questioned how to produce enough of the recombinant protein 
without inducing an immune response. 

AppUcant points out that in a transgenic animal, a protein expressed from a transgene in 
vivo will be recognized as "self and will not produce an allergic response. Whereas immune 
responses my indeed be generated if an exogenous protein were administered to an animal, or if 
a transgene is expressed from a viral expression vector that has been introduced into an animal, 
this is certainly not the case for a protein expressed from a transgene construct in a transgenic 
animal. In light of these facts, Applicant requests that this aspect of the rejection be withdrawn. 

In summary, the specification provides explicit guidance on how to make transgenic 
mammals that express active anti-microbial proteins in a tissue-specific manner and 
^ demonstrates the success of carrying out these methods. The specification further demonstrates 
g that the use of tissue-specific promoters to obtain tissue-specific expression of any chosen 
transgene was routine at the time of the invention. In light of these arguments. Applicant 
g1 requests that the rejection to claims 27-49 be withdrawn. 

f! 

"^^ Rejections Under 35 U.S.C. S 102 

ly In the parent case the Examiner withdrew all rejections made under 35 U.S.C. § 1 02 in 

13 view of Deboer et al. (U.S Patent No. 5,741,957), Maga et al. {Journal of Food Protection 

(1998) 61(l):52-56), or Platneburg et al. {Transgenic Research (1994) 3:99-108). With respect 
to the new matter rejection with respect to the phrase "the anti-microbial gene is not lysozyme or 
lactoferrin," this phrase has been deleted from claim 32. As pointed out above, claim 32 has 
been amended to refer to a non-mammalian anti-microbial gene, which still excludes from the 
claim lysozyme and lactoferrin, which are mammalian anti-microbial genes. 

Rejections Under 35 U.S.C. 103 

Claims 27-36 were rejected and claims 37-49 (now new claims 37-64) were newly 
rejected under 35 U.S.C. 103(a) as being unpatentable over Deboer et al. U.S Patent No. 
5,741,957) in view of Williamson et al. {Applied and Environmental Microbiology (March 1994) 
60(3):77 1-776) and Recsei (US Patent 4,931,390). The Examiner stated that it would have been 
prima facie obvious at the time of the claimed invention to use the detailed teachings of Deboer 



4W 



et al. in creating transgenic non-human mammals, in particular for the expression of anti- 
microbial proteins which are produced and secreted in the secretory cells of the mammary gland 
for the treatment of mastitis, wherein the transgene used is the anti-microbial protein lysostaphin, 
as taught by Williamson et al. and Recsei. Applicants disagree. 

Deboer et al. disclose methods of making transgenic mice and transgenic bovines that 
express active human lactoferrin and/or human lysozyme in their milk (see Examples 19 and 22, 
and 26). Human lactoferrin and human lysozyme are mammalian anti-microbial proteins and do 
not fall within the limits of the claims. WilHamson et al. disclose expression in a mammalian in 
vitro system (cultured mammalian cells) of the non-mammalian anti-microbial protein, 
lysostaphin. However, as stated at page 23, lines 3-16 of the specification, the lysostaphin 
protein produced by this system is not biologically active. In support of this assertion, Applicant 
submits Exhibit A, a publication by Kerr et al. that shows in Figure 2, panel A, that the unaltered 
lysostaphin protein lacks staphylolytic activity (indicated by the lack of clearing on the lawn of 
S. aureus). Recsei merely discloses the DNA and amino acid sequence of lysostaphin and 
expression plasmids for transformation of microbial (non-mammalian) hosts. 

The combined teachings of these references do not in any way suggest that the generation 
of a transgenic non-human mammal expressing a non-mammalian anti-microbial protein that 
would be active in vivo. In fact, if one of ordinary skill in the art at the time of the invention 
were to combine the teachings of these references, the opposite conclusion would be made. The 
combined references demonstrate that only mammalian anti-microbial proteins are biologically 
active against microbial pathogens in mammalian cells (and non-mammalian anti-microbial 
proteins are not). Based on these teachings, one would not expect a transgene encoding a non- 
mammalian anti-microbiai protein, e.g., such as the lysostaphin protein disclosed by Recsei, to 
be active in vivo. Indeed, the lysostaphin protein expressed by Williamson et al. is not active in 
mammalian cells. 



one 



Because of the tremendous expense associated with generating transgenic animals, 
would not attempt to make a transgenic mammal encoding a lysostaphin protein, or any other 
non-mammalian anti-microbial protein, unless expression of an active form of the non- 
mammalian anti-microbial protein in mammalian cells was achieved. This is exactly the 
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problem solved by the present invention. The present invention demonstrates that by altering at 
least one post-translational modification site, expression of an active form of the non-mammalian 
anti-microbial protein can be achieved in mammahan cells. This is clearly demonstrated by Kerr 
et al. in Figure 1 E (Exhibit A), which shows that the inactive lysostaphin protein that lacked 
anti-staphylococcal activity was heavily glycosylated in the mammalian cells. Removal of at 
least one glycosylation site resulted in a biologically active lysostaphin protein (see Figure 2B). 
It was only upon the showing that active lysostaphin protein could be successfully expressed in 
mammalian cells that the generation of transgenic non-human animals encoding active forms of 
non-mammalian anti-microbial proteins, capable of combating microbial pathogens in vivo, 
could be recognized as feasible. To attempt such a feat before such expression of an active 
microbial protein were shown might be considered extremely risky. Based on the teachings of 
these references, only expression of a mammalian anti-microbial genes in non-human transgenic 
animals would have been considered plausible. 

Conclusion 

Applicant thanks the Examiner for consideration of the present Amendment and 
Remarks. Please charge any fees that may be associated with this matter, or credit any 
overpayments, to our Deposit Account No.03-1721. 



Respectfully submitted, 



VERSION WITH MARKING TO SHOW CHANGES MADE 



In the Claims: 

Claims 27-36 have been amended as follows. 
Claims 1-26 have been canceled. 
Claims 37-64 have been added as follows. 

27. (Amended) A non-human transgenic [mammalian animal] mammal which comprises a 
transgene [encoding] including an altered lysostaphin gene, which altered lysostaphin gene 
differs from naturally-occurring lysostaphin genes in that the altered gene contains one or more 
sequences necessary and sufficient for expression of an active secreted lysostaphin protem by 
mammalian cell and tissues . 

» 
1 
i 

1 28. (Amended) The non-human transgenic [mammalian animal] mammal of claim 27 

]' 

j wherein the altered lysostaphin transgene [has been modified for expression of an active form in 
^ mammalian cells] comprises an alteration that disrupts one or more mammalian post- 
j translational processing events . 

; 29. (Amended) The non-human transgenic [mammalian animal] mammal of claim 2[7] 8 

i 1 • xi 1 r r ^ J. i ' ' vf n i • i i' i • 



located 3' to the secretion signal, wherein coding seq uence encodes the Ivsostap hin protein 
which lysostaphin prot ein has an amino acid sequence that differs from a naturallv-occurrinp 
lysostaphin protein in that at least one glvcosvlation site ha., b een removed rpsiilts in expression 
of the Ivsostaphin protein in mammary cells and tissues . 

30. (Amended) The non-human transgenic mammal [gene] of claim 27 wherein the [gene] 
transgene [encoding lysostaphin is modified] contains nucleotide sequences as in SEQ ID NO: 3, 
which comprises in operable association : 

a eukarvotic mammarv spe cific promoter located 5' to the 

transgene; 

hk ^ eukaryotic start codon located 3' to the eukarvotic promoter: : 

s 

ll tthe] a Kozak expression start site consensus sequence located 3' to the eiilcary otir. 

^ promoter an d including t he eukarvotic start codon - 

m 

j [a eukaryotic promoter;] and 

a 

t*^ lysostaphin gene from which two glycosylation sites in the lysostaphin gene 
I from which two glycosylation sites in the lysostaphin gene were removed] a coding sequence 
I located 3' to the Kozak expression start site, which coding sequence encodes the Ivsostap hin 
ft protein, which lysostaphin protein has an amino a cid sequence tha t differs from a naturally- 
occurring lysostaphin protein in that at least one glvcosvlation s ite is removed wli^r^in fh. 
operable association expression of the Ivso^a phin protein in ma mmarv cells and ti....Pc 

3 1 . (Amended) The non-human transgenic [mammalian animal] mammal of claim 27 or28 
wherein the [modified] transgene is inserted into [the] a bovine P-lactoglobulin expression 
cassette which comprises: 

a nucleic acid sequence encoding 4.2 kilobase pairs of the 5'-regulatory region of the 
bovine P-lactoglobulin gene; 

a nucleic acid sequence encoding exons 5, 6, and 7 of the bovine P-lactoglobulin gene; 

and 
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a nucleic acid sequence encoding 2.0 kilobases of 3 '-untranslated region of the bovine p- 
lactoglobulin gene, wherein the 5'-rep ulatorv region is located upstream of exons 5. 6. and 7. and 
exons 5. 6. and 7 are locat ed upstream of the 3 '-untranslated region, wherein the insertion of the 
altered lysostaphin transgene i nto the 6-lactoglobulin expression cassette results in expression of 
the Ivsostaphin transgene in mammary cells and tissues . 

32. (Amended) A non-human transgenic [mammalian animal] mammal [which] that 
comprises a transgene [encoding] including [an] an altered non-mammalian anti-microbial 
[protein] gene, which altered non-mammalian anti-microbial gene differs from a naturally- 
occurring non-mammalian a nti-microbial gene in that the altered non-mammalian anti-microbial 
gene contains one or more s equences necessary and suflRcient for expression of an active 
secreted non-mammalia n anti-microbial protein by mammalian cells and tissues . 



0 

Q 33 . (Amended) The non-human transgenic [mammalian animal] mammal of claim 32 
5y wherein the alteration to the non-mammalian anti-microbial transgene is an alteration that 

m 
m 



disrupts one or more m ammalian post-translational processing events [has been modified for 
expression of an active form in mammalian cells] . 



J- 34. (Amended) The non-human transgenic [manmialian animal] mammal of claim 32 
ly wherein the non-mammalian anti-microbial transgene [encoding lysostaphin is modified to 
comprise] comprises in operable association : 

ll 

a eukarvotic mammarv specific promoter located 5' to the transgene: 

a eukaryotic start codon located 3' to the eukarvotic promoter : 

[the] a Kozak expression start site consensus sequence located 3' to the eukarvotic 
promoter and including the eukarvotic start codon : 

[a eukaryotic promoter] 

a eukaryotic secretion signal located 3' to the Kozak expression start site : and 

[the lysostaphin gene from which two glycosylation sites in the lysostaphin gene 
from which two glycosylation sites in the lysostaphin gene were removed] a nucleic acid 
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sequence l ocated 3' to the secretion signal, the nucleic acid sequence encoding the non- 
mammalian anti-mic robial polypeptide from which at least one glycosylation site in the non- 
mammalian anti-micr obial polvpeptide is removed, wherein the operable association polypeptide 
results in expression of the non-mammalian anti-microbial polypepti de in mam mary cells and 
tissues . 

35. (Amended) The non-human transgenic mammal [gene] of claim [32] 37 wherein the 
[gene encoding the anti-microbial is modified to comprise] non-mammalian anti-microbial 
transgene encoding th e non-manmialian anti-microbial protein is modified to comprise in 
operable association : 

a eukarvotic mammary specific promoter located 5' to the transgene: 

a eukaryotic start codon located 3' to the eukaryotic promoter : 

[the] a Kozak expression start site consensus sequenc e located 3' to the eukaryotic 
promoter and including the eukaryotic start codon : and; 

[a eukaryotic promoter; and] 

[the lysostaphin gene from which two glycosylation sites in the lysostaphin gene 
from which two glycosylation sites in the lysostaphin gene were removed] a nucleic acid 
sequence located 3' to the Kozak expression start site, the nucleic acid sequence encoding the 
non-mammalian anti- microbial polypeptide from which at least one glycosylation site in the non- 
mammalian anti-micro bial polypeptide is removed, wherein the operable association results in 
expression of the non- mammalian anti-microbial polypeptide in mammary cells and tissues . 

36. (Amended) The non-human transgenic [mammalian animal] mammal of claim 32 or 33 
wherein the [modified] altered non-mammalian anti-microbial transgene is inserted into [the] a 
bovine P-lactoglobulin expression cassette which comprises: 

a nucleic a cid sequence encoding 4.2 kilobase pairs of the 5*-regulatory region of the 
bovine p-lactoglobulin gene; 
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a nucleic acid sequence encoding exons 5, 6, and 7 of the bovine P-lactoglobulin gene; 

and 



a nucleic acid sequence encoding 2.0 kilobases of 3'-untranslated region of the bovine P- 
lactoglobulin gene^ 

wherein in the p-lactoelobulin expression cassette the 5'-regulatorv region of the bovine- 
B-lactoglobulin gene is located upstream of exons 5. 6. and 7. and exons 5. 6. and 7 are located 
upstream of the 3 'untranslated region, wherein the msertion of the altered transgene into the p- 
lactoglobu lin expression cassette results in expression of the transgene in mammary cells and 
tissues . 

Please add the following new claims. 

37. (New) The non-human transgenic mammal of claim 27 or 32, wherein the alteration to 
the lysostaphin transgene is an alteration that adds or removes one or more mammalian post- 
translational processing sites. 

38. (New) The non-human transgenic mammal of claim 28 or 33, wherein the alteration 
comprises a disruption of at least one glycosylation site. 

39. (New) The non-human transgenic mammal of claim 27 or 32, wherein the mammalian 
cells and tissues comprise mammary cells and tissues. 

40. (New) The non-human transgenic mammal of claim 39, wherein the mammary cells and 
tissues comprise mammary secretory cells and tissues. 

4 1 . (New) The non-human transgenic mammal of claim 32, wherein the non-mammalian 
anti-microbial gene encodes an anti-viral peptide or protein. 

42. (New) The non-human transgenic manmial of claim 32, wherein the non-mammalian 
anti-microbial gene encodes a microbial peptide or protein. 

43. (New) The non-human transgenic mammal of claim 32, wherein the non-mammalian 
anti-microbial gene encodes a prokaryotic peptide or protein. 



44. (New) The non-human transgenic mammal of claim 32, wherein the non-mammalian 
anti-microbial gene encodes a bacterial peptide or protein. 

45. (New) The non-human transgenic mammal of claim 32, wherein the non-mammalian 
anti-microbial is selected from the group consisting of nisins, muramidases, glucoasminidases, 
endopeptidases, and colicins. 

46. (New) The non-human transgenic mammal of claim 32, wherein the non-mammalian 
anti-microbial is an anti-staphylococcal. 

47. (New) The non-human transgenic mammal of claim 46, wherein the anti-staphylococcal 
is selected from the group consisting of p-lytic protease, lysostaphin, a-lytic protease, lyt-M, at 
lALE-1, and zoo A. 

48. (New) The non-human transgenic mammal of claim 46, wherein the anti-staphylococcal 
is P-lytic protease. 

49. (New) The non-human transgenic mammal of claim 46, wherein the anti-staphylococcal 
is lysostaphin. 

50. (New) A non-human transgenic mammal comprising a transgene encoding a non- 
mammalian anti-microbial protein, wherein the transgene comprises a nucleic acid sequence 
encoding the non-mammalian anti-microbial protein operatively linked to a tissue-specific 
promoter sufficient to direct expression of the non-mammalian antimicrobial protein in 
mammalian cells and tissues, wherein the nucleic acid sequence encoding the non-mammalian 
anti-microbial protein is modified such that at least one glycosylation site in the non-mammalian 
anti-microbial protein coding sequence is disrupted. 

5 1 . (New) The non-human fransgenic mammal of claim 50, wherein the transgene encoding 
the non-mammalian anti-microbial protein is further operatively linked to a sequence encoding a 
signal peptide such that the lysostaphin polypeptide is secreted. 

52. (New) The non-human fransgenic mammal of claim 50, wherein the non-mammalian 
anti-microbial gene encodes an anti-viral peptide or protein. 
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53. (New) The non-human transgenic mammal of claim 50, wherein the non-mammalian 
anti-microbial gene encodes a microbial peptide or protein. 

54. (New) The non-human transgenic mammal of claim 50, wherein the non-mammalian 
anti-microbial gene encodes a prokaryotic peptide or protein, 

55. (New) The non-human transgenic mammal of claim 50, wherein the non-mammalian 
anti-microbial gene encodes a bacterial peptide or protein. 

56. (New) The non-human transgenic mammal of claim 50, wherein the non-mammalian 
anti-microbial is selected from the group consisting of nisins, muramidases, glucoasminidases, 
endopeptidases. and colicins. 

57. (New) The non-human transgenic mammal of claim 50, wherein the non-mammalian 
anti-microbial is an anti-staphylococcai. 

58. (New) The non-human transgenic manmial of claim 57, wherein the anti-staphylococcal 
is selected from the group consisting of p-lytic protease, lysostaphin, a-lytic protease, lyt-M, at 
lALE-1, and zoo A. 

59. (New) The non-human transgenic mammal of claim 57, wherein the anti-staphylococcal 
is P-lytic protease. 

60. (New) The non-human transgenic mammal of clarni 57, wherein the anti-staphylococcal 
is lysostaphin. 

6 1 . (New) A non-human transgenic mammal comprising a transgene encoding lysostaphin, 
wherein the transgene comprises a nucleic acid sequence encoding lysostaphin operatively linked 
to at least one mammary expression signal sufficient to direct expression of lysostaphin in 
mammary cells and tissues, wherein the nucleic acid sequence encoding lysostaphin is modified 
such that at least one glycosylation site in the lysostaphin coding sequence is disrupted. 

62. (New) The non-human transgenic mammal of claim 61 , wherein the lysostaphin coding 
sequence is further operatively linked to a sequence encoding a signal peptide such that the 
lysostaphin polypeptide is secreted from the mammalian cells. 
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63 . (New) The non-human transgenic mammal of claim 6 1 ,wherein two glycosylation sites 
are modified. 

64. (New) The non-human transgenic mammal of claim 63,wherein the two glycosylation 
sites modified are Gin 125 and Gin 232 as in SEQ ID NO: 3.- 
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In the Claims: 

Claims 27-36 have been amended as follows. 
Claims 1-26 have been canceled. 
Claims 37-64 have been added as follows. 



27. (Amended) A non-human transgenic [mammalian animal] mammal which comprises a 
transgene [encoding] including an altered lysostaphin gene, which altered Ivsostap hin fr^ne 
differs from naturally-occurring Ivsostaphin genes in t hat the altered p ane contains one nr mnrP 
sequences necessary and sufficient for expression nf an active .secretPH lysostap hin pmtem hy 
mammalian cell and tissues 



28. (Amended) The non-human transgenic [mammalian animal] mammal of claim 27 
j wherein the dtered lysostaphin transgene [has been modified for expression of an active form 
J mammalian cells] comprises an alteration that disn. pts one or more mammalian nost- 
M translational processing events 



m 



.J 29. 



jy 29. (Amended) The norttomtransgemc [mammalian animal] ma^^ 
I wherein the transgene [encoding lysostaphin is modified] contains nucleotide seq »enr^c as in 
13 SEQ ID NO: 3^ which comprises in operable association - 

a euk aryotic mammary specific promoter located 5' to the transp ene; 
a eukaryotic start codon located 3' to the eukarvotic p romoter;; 

[the] a Kozak expression start site consensus sequence located 3' to the eukarvotic 
promoter and inchiHi ng the eukaryotic start codon : 

[a eukaryotic promoter] 

a eukaryotic secretion signal located 3' to the Kozak expression start site - and 

[the lysostaphin gene fi-om which two glycosylation sites in the lysostaphin gene 
fi-om which two glycosylation sites in the lysostaphin gene were removed] a coding sequence 

ExDress Mail No • EL 744191X77 



located 3' to the secret ion signal, wherein coding sequence encodes the Ivsostaphin protein 
which Ivsostaohin protein has an ami no acid sequence that differs from a naturally-occurring 
Ivsostaphin protein in that at least o ne elvcosvlation site has been removed results in exp ression 
of the Ivsostaphin protein in mammary cells and tissues . 

30. (Amended) The non-human transgenic mammal [gene] of claim 27 wherein the [gene] 
transgene [encoding lysostaphin is modified] contains nucleotide sequences as in SEQ ID NO: 3^ 
which comprises in operable association : 

a eukarvotic mammary specific promoter located 5' to the 

transgene: 

a eukaryotic start codon located 3' to the eukarvotic promoter: : 



O [the] a Kozak expression start site consensus sequence located 3' to the eukarvotic 

y promoter and including the eukarvotic start codon : 



[a eukaryotic promoter;] and 



P lysostaphin gene from which two glycosylation sites in the lysostaphin gene 

jjj from which two glycosylation sites in tiie lysostaphin gene were removed] a coding sequence 
^ located 3' to the Kozak expression sta rt site, which coding sequence encodes tiie Ivsostaphin 
ly protein, which ivsostaphin protein has a n amino acid sequence tiiat differs from a natiirallv- 

occurring ivsostaphin protein i n that at least one glvcosvlation site is removed, wherein the. 

operable association expressio n of the Ivsostaphin protein in mammary cells and tissues . 

3 1 . (Amended) The non-human transgenic [mammalian animal] mammal of claim 27 or 28 
v^fherein the [modified] transgene is inserted into [tiie] a bovine P-lactoglobulin expression 
cassette which comprises: 

a nucleic acid sequence encodinp; 4.2 kiiobase pairs of tiie 5'-regulatory region of tiie 
bovine P-lactoglobulin gene; 

a nucleic acid sequence encoding exons 5, 6, and 7 of tiie bovine p-lactoglobulin gene; 

and 
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a nucleic acid sequence encodinp 2.0 kilobases of 3 '-untranslated region of the bovine p- 
lactoglobulin gene, wherein the S'-repulator y region is located upstream of exons 5. 6. and 7. and 
exons 5, 6, and 7 are located upstream o f the 3 '-untranslated region, wherein the insertion of the 
altered lysostaphin transgene into the p-l actoelobulin expression cassette results in exp res^^inn nf 
the Ivsostaphin tran seene in mammary cells and tissues . 

( J^^^^^^^) A non-human transgenic [mammalian animaH 'mammal [which] that 
comprises a transgene [encoding] including [an] an altered^n-manmialia^ anti-niinrnhial 
[protein] gene, which altere d non-mammalian anti-microb1ai::ren^ifferrfrom a naturallv- 
occurring non-mammalian anti-microbial p ene in that the altered non-mammalian anti-micrnhial 
gene contains one or more sequences n ecessary and sufficient for expression of an active 
secreted non-mammalian anti-mic robial protein by mammalian cells and tissues 

33. (Amended) The non-human transgenic [mammalian animal] mammal of claim 32 
wherein the alteration to the non-mammalian anti-microbial transgene is an alteration that 
disrupts one or more mammalian post-tra n slational processing events [has been modified for 
expression of an active form in mammalian cells]. 

34. (Amended) The non-human transgenic [mammalian animal] mammal of claim 32 
wherein the non-mammalian anti-micrnhial transgene [encoding lysostaphin is modified to 
comprise] comprises m operable association : 

a eukarvotic mamm ary specific promoter located 5' to the transgene: 

a eukaryotic start codon located 3' to the eukarvotic promoter : 

[the] a Kozak expression start site consensus sequence located 3' to the eukarvotic 
promoter and including the eukarvotic start codon: 

[a eukaryotic promoter] 

a eukaryotic secretion signal located 3' to the Kozak expression start site : and 

[the lysostaphin gene from which two glycosylation sites in the lysostaphin gene 

from which two glycosylation sites in the lysostaphin gene were removed] a nucleic acid 
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sequence located 3' to t he secretion signal, the nucleic acid sequence encoding the non- 
mammalian anti-microbi al polvpeptide from which at least one glvcosvlation site in the non- 
mammalian anti-microbi al polypeptide is removed, wherein the operable association polypeptide 
results in e xpression of the non-mammalian anti-microbial polypeptide in ma mmary rf>ll «t anH 
tissues . 

35. (Amended) The non-human transgenic mammal [gene] of claim [32] 37 wherein the 
[gene encoding the anti-microbial is modified to comprise] non-mammalian anti-microbial 
transgene e ncoding the non-mammalian anti-microbial protein is modified to comprise in 
operable association : 



a eukarvotic mammary specific promoter located 5' to the transgene: 




't^ a eukaryotic starfcedoh located 3' to the eukarvotic promoter : 



M [the] a Kozak expression start site consensus sequenc e located 3' to the eukarvotic 

.0 promoter and including the eukarvotic start codon: and; 

^ [a eukaryotic promoter; and] 

HJ 

rt [the lysostaphin gene from which two glycosylation sites in the lysostaphin gene 

from which two glycosylation sites in the lysostaphin gene were removed] a nucleic acid 
sequence located 3' to the Kozak expression start site, the nucleic acid sequence encoding the 
non-mammalian anti-microbial polypeptide from which at least one glvcosvlation site in the non- 
- mammon anti-niicr ik removed, wherein the operable association results in 

expression of the non-mammalia n anti-microbial polypeptide in mammary cells and tissues . 



36. (Amended) The non-human transgenic [mammalian animal] mammal of claim 32 or 33 
wherein the [modified] altered non-mammalian anti-microbial transgene is inserted into [the] a 
bovine P-lactoglobulin expression cassette which comprises: 



a nucleic aci d sequence encoding 4 .2 kilobase pairs of the 5'-regulatory region of the 
bovine p-lactoglobulin gene; 



a nucleic acid sequence encoding exons 5, 6, and 7 of the bovine p-lactoglobulin gene; 

and 

a nucleic acid sequence encoding 2.0 kilobases of 3 '-untranslated region of the bovine p- 
lactoglobulin gene^ 

wherein in the B-lactoelobulin expression cassette the 5^-regulatorv region of the bovine- 
p-lactoglobulin gene is located upstream of exons 5. 6> and 7, and exons 5> 6. and 7 are located 
upstream of the 3 'untranslated region, wherein the insertion of the alt ered transgene into the B- 
lacto globulin expression cassette resuhs in expression of the transgene i n mammary cells and 
tissues . 

Please add the following new claims. 

37. (New) The non-human transgenic manmial of claim 27 or 32, wherein the alteration to 
the lysostaphin transgene is an alteration that adds or removes one or more mammalian post- 
translational processing sites. 

38. (New) The non-human transgenic mammal of claim 28 or 33, wherein the alteration 
comprises a disruption of at least one glycosylation site. 

39. (New) The non-human transgenic mammal of claim 27 or 32, wherein the maimnalian 
cells and tissues comprise niammary cells and tissues. 

40. (New) The non-human transgenic mammal of claim 39, wherein the mammary cells and 
tissues comprise mammary secretory cells and tissues. 

4 1 . (New) The non-human transgenic mammal of claim 32, wherein the non-manraialian 
anti-microbial gene encodes an anti-viral peptide or protein. 

42. (New) The non-human transgenic mammal of claim 32, wherein the non-mammalian 
anti-microbial gene encodes a microbial peptide or protein. 

43. (New) The non-human transgenic mammal of claim 32, wherein the non-manmialian 
anti-microbial gene encodes a prokaryotic peptide or protein. 
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44. (New) The non-human transgenic mammal of claim 32, wherein the non-mammalian 

' — > 

anti-microbial gene encodes a b^^cteri^peptide or protein. 

45. , (New) The non-human transgenic mammal of claim 32, wherein the non-mammalian 
ariti-microbial^is selected from the group consisting of nisins, muramidases, glucoasminidases, 



endopeptidases, and colicins. * ^ -'^^^^^^^--^ 

46. (New) The non-human transgenic mammal of claim 32, wherein the non-mammalian 

anti-microbial is an anti-staphylococcal. 

" ■ I II III ■ I ^1 

47. (New) The non-human transgenic mammal of claim 46, wherein the anti-staphylococcal 
is selected from the group consisting of p-lytic protease, lysostaphin, a-lytic protease, lyt-M, at 

^ lALE-l,andzooA. ^ " ^ 10 

b ^ — If 

^ 48. (New) The non-human transgenic mammal of claim 46, wherein the anti-staphylococcal 

^4 is P-lytic protease. 

fli ^ 

31 

^ I 49. (New) The non-human transgenic mammal of claim 46, wherein the anti-staphylococcal 
is lysostaphin. 



ft) 50. (New) A non-hurnan transgenic mammal comprising a transgene encoding a non- 
manraialian anti-microbial protein, wherein the transgene comprises a nucleic acid sequence 

|1J encoding the non-mammalian anti-microbial protein operatively linked to a tissue-specific 
promoter sufficient to direct expression of the non-mammalian antimicrobial protein in 
mammalian cells and tissues, wherein the nucleic acid sequence encoding the non-mammalian 
anti-microbial protein is modified such that at least one giycosylation site in the non-mammalian 
anti-microbial protein coding sequence is disrupted. 

5 1 . (New) The non-human transgenic mammal of claim 50, wherein the transgene encoding 
the non-mammalian anti-microbial protein is fiHther operatively linked to a sequence encoding a 
signal peptide such that the lysostaphin polypeptide is secreted. 

52. (New) The non-human transgenic mammal of claim 50, wherein the non-mammalian 
anti-microbial gene encodes an anti-viral peptide or protein. 
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53. (New) The non-human transgenic mammal of claim 50, wherein the non-mammalian 
anti-microbial gene encodes a microbial peptide or protein, 

54. (New) The non-human transgenic mammal of claim 50, wherein the non-mammalian 
anti-microbial gene encodes a prokaryotic peptide or protein. 

55. (New) The non-human transgenic mammal of claim 50, wherein the non-mammalian 
anti-microbial gene encodes a bacterial peptide or protein. 

56. (New) The non-human transgenic mammal of claim 50, wherein the non-mammalian 
anti-microbial is selected from the group consisting of nisins, muramidases, glucoasminidases, 
endopeptidases, and colicins. 

57. (New) The non-human transgenic mammal of claim 50, wherein the non-mammalian 
anti-microbial is an anti-staphylococcal. 

58. (New) The non-human transgenic mammal of claim 57, wherein the anti-staphylococcal 
is selected from the group consisting of P-lytic protease, lysostaphin, a-lytic protease, lyt-M, at 
lALE-l,andzooA. 

59. (New) The non-human transgenic mammal of claim 57, wherein the anti-staphylococcal 
is P-lytic protease. 

60. (New) The non-human transgenic mammal of claim 57, wherein the anti-staphylococcal 
is lysostaphin^ 

61 . (New) A non-human transgenic mammal comprising a transgene encoding lysostaphin, 
wherein the transgene comprises a nucleic acid sequence encoding lysostaphin operatively linked 
to at least one mammary expression signal sufficient to direct expression of lysostaphin in 
mammary cells and tissues, wherein the nucleic acid sequence encoding lysostaphin is modified 
such that at least one glycosylation site in the lysostaphin coding sequence is disrupted. 

62. (New) The non-human transgenic mammal of claim 61, wherein the lysostaphin coding 
sequence is fiirther operatively linked to a sequence encoding a signal peptide such that the 
lysostaphin polypeptide is secreted from the mammalian cells. 

Express Mail No.: EL 744191872 US Page 7 of 8 Atty. Docket No. 2001796-0005 CIP 

Date Filed: February 28, 2002 

3369826_1.DOC 



63. (New) The non-human transgenic mammal of claim 61, wherein two glycosylation sites 
are modified. 

64. (New) The non-human transgenic manmial of claim 63,wherein the two glycosylation 
sites modified are Gin 125 and Gin 232 as in SEQ ID NO: 3.- 
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VERSION WITH MARKING TO SHOW CHANGES MADF. 

A 

In the Claims: \ r.W^ 

Claims 27-36 have been amended as follows. N ^ 

Claims 1-26 have been canceled. a- «^ A ^ 

Claims 37-64 have been added as follows. -fE/"^ o^""^ 

27. (Amended) A non-human transgeiwrtfrnimnaliaH^^ mammal which comprises a 
transgene [encoding] including angered lysostaphin gep6. which altered Ivsostanhin gene 
differs from naturallv-occu rring Ivs^stapbin-genes in that the altered gene contains one or more 
sequences necessary and sufficient for expression of an active secreted Ivsostaphin protein bv 
mammalian cell and tissues . 

28. (Amended) The non-human transgenic [mammalian animal] mammal of claim 27 
wherein the altered lysostaphin transgene [has been modified for expression of an active form in 
mammalian cells] comprises an alteration that disrupts one or more mammalian post- 

translational processing events . 

29. (Amended) The non-human transgenic [mammalian animal] mammal of claim 2[7] 8 
wherein the transgene [encoding lysostaphin is modified] contains nucleotide sequences as in 
SEQ ID NO: 3^ which comprises in operable association : 

a eukarvotic mammary specific promoter located 5' to the transgene: 

a eukaryotic start codon located 3' to the eukarvotic promoter: : 

[the] a Kozak expression start site consensus sequence located 3' to the eukarvotic 
promoter and including the eukarvotic start codon : 

[a eukaryotic promoter] 

a eukaryotic secretion signal located 3' to the Kozak expression start site : and 
[the lysostaphin gene from which two glycosylation sites in the lysostaphin gene 

Ar>4-1^*^ ^14-^^ * 4.1. 1 i. 1 * 1-1 «• 




30. (Amended) The non-human transpenic mammal [gene] of claim 27 wherein the [gene] 
tonsgene [encoding lysostaphin is modified] contains nuclentiH^ ..qn.n..o as in SEQ ID NO: 3, 
which comprises in operable association : 



a eukaryotic mammary specific promoter located V tn th^ 



transgene: 



hi 



0 



m 
m 



a eukaryotic start codon located 3' to the eukaryotic p mmnt^r;- 

[the] a Kozak expression start site consensus sequence located 3 'tn the PnV.ry nfV 
promoter and including t he eukarvntic start codon ! 

[a eukaryotic promoter;] and 

[the lysostaphin gene from which two glycosylation sites in the lysostaphin gene 
from which two glycosylation sites in the lysostaphin gene were removed] a coding seanen.. 
located 3' to the Kozak expression start site, which roHinp ceguence enroH.. th. iy...*.^u;^ 
protein, which lysostaphin protein has an amino «p..H ..^ ..^nce that differ, frnn. . ......i,^, 

occurring lysostaphin protein in that at least one plvrn.y i.tion site is r.mnv.H ...u...;^ 
operable association expression of the Ivsostanhin nrntPin m ammary c..)U .nH hco.,.. 

31. (Amended) The non:human transgenic [mammalian animal] rnanmial of claim 27 or 28 
wherein the [modified] transgene is inserted into [the] a bovine P-lactoglobulin expression 
cassette which comprises: 

a nucleic acid seq uence enrodinc 4.2 kilobase pairs of the 5»-regulatory region of the 
bovine p-lactoglobulin gene; 



and 



a nucleic acid sequence encoding exons 5, 6, and 7 of the bovine p-lactoglobulin 



gene; 
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a nucleic acid sequence enrodin c 2.0 kilobases of 3 '-untranslated region of the bovine p. 
lactoglobulin gen e, wherein the 5 '-regulatory repionislorat edunstre^m of . v.nc . . .... 

exons 5, 6, and 7 are located upstream of the 3'.nntran.l.t.H r.^ Son. wherein th. ,n....... .f.u. 

altered lysostaphin transgene into the P-lartodobulin exnre..,nn ..es ette resn.t. in evp..oc... 
the lysostaphin transgene in mammary cells and tissues 



32. (Amended) A non:lmmM transgenic [manu^ 

comprisgs^ansgene [encoding] including [an] ^tod^gn^^S^ti-microbial 
gene, which altered non-m.n.n,.n ^ antl^mi^;:;^!:;?^!^ ^^^^^ 



^ecumng non-mammalian anti-microhial eene in th.t the .lte..H non-mamn,.li.n 
^ene contains one or more .sequences necessary anH .„ffl.;. nt for exnre..ion of.. 
secreted non-mammalian anti-microbial nrntein hy mammalian rell. .n^ t.oo.... 

33. (Amended) The non-human transgenic [mammalian animal] mammal of claim 32 
"^^^'^^ iteration to the non-mammali.n anti-microbial transgene is an alteration tb.t 
disrupts one or more mammalian post-translational p rn.ec.in. ....... [has been modified for 

expression of an active form in mammalian cells]. 

34. (Amended) The non-human transgenic [mammalian animal] mammal of claim 32 
""^''"l" "on-mammaliananti-microbi.l transgene [encoding lysostaphin is modified to 
comprise] comprises in operable assoniatinn- 

a eukaryotic mammary snecifir p r omoter locateH S> to the transp ene; 
a eukaryotic start codon located 3' to the eukaryotic p romnfer- 

[the] a Kozak expression start site consensus sequence located 3> to the enl..ry nt,v 
promoter and including the eukaryotic start poHnn; 

[a eukaryotic promoter] 

a eukaryotic secretion signal located 3' to the RTo^ak expression .t.rt and 

[the lysostaphin gene fi-om which two glycosylation sites in the lysostaphin gene 
from which two glycosylation sites in the lysostaphin gene were removed] a nucleic acid 
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sequence located 3' to the secretion signal, the nucleic acid sequence encodinf r the nnn. 
mammalian anti-microbial Dolvpeptide from which at least one givcosvlation site in the nnn- 
mammalian anti-microh ial polypeptide is removed, wherein the operable association nolvp eptidp 
results in expression of the non-mammalian anti-micrnhial polypeptide in mammary cells and 
tissues . 

35. (Amended) The non-human transgenic mammal [gene] of claim [32] 37 wherein the 
[gene encoding the anti-microbial is modified to comprise] non-mammalian anti-microhial 
transgene encoding the non-mammalia n anti-microhial protein is modified to comnrise in 
operable association r 

a eukaryotic mammary s pecific promoter located 5' to the transf rene.; 
5 a eukaryotic start codon located 3' to the eukarvotic promoter : 

s 

J:j 2 ^ozak expression start site consensus sequence located 3' to the enlc^ry ntir 

Jl promoter and including th e eukaryotic start codon : and: 

[a eukaryotic promoter; and] 

w 
W 

W [the lysostaphin gene from which two glycosylation sites in the lysostaphin gene 

I from which two glycosylation sites in the lysostaphin gene were removed] a nucleic acid 

sequence located 3' to the Kozak expression star t site, the nucleir, acid sequence enroHmp th. 
non-mammalian anti-microbial nolvpeptide from which at least ope givcosvlation site in the 
mammalian anti-microbial po lypep t i de is rem oved, wherein the operable assoriation rP...itc 
expression of the non-mammalian anti-microbial polvnept. de in mammarv cells and tissnes 

36. (Amended) The non-human transgenic [mammalian animal] mammal of claim 32 or 33 
wherein the [modified] altered non-mammalian anti-micmhial transgene is inserted into [the] a 
bovine p-lactoglobulin expression cassette which comprises: 

a nucleic acid sequence encoding 4 .2 kilobase pairs of the 5'-regulatory region of the 
bovine p-lactoglobulin gene; 



non- 



3369826 I. DOC 



111 



a nucleic ac id sequence encoding exons 5, 6, and 7 of the bovine p-lactoglobulin gene; 



and 



a nucleic acid sequence encoding 2.0 kilobases of 3 -untranslated region of the bovine p- 
lactoglobulin genie^ 

wherein in the B-lact oelobulin expression cassette the 5'-regulatorv region of the bovine- 
B-lactoelobulin g ene is located upstream of exons 5. 6. and 7. and exons 5. 6. and 7 are located 
upstream of the 3 'untranslated region, wherein the insertion of the altered transeene into the (3- 
lactoglobulin expression cass ette results in expression of the transeene in mammary cells and 
tissues . 

Please add the following new claims. 
|5 37. (New) The non-human transgenic mammal of claim 27 or 32, wherein the alteration to 

m 



the lysostaphin transgene is an alteration that adds or removes one or more mammalian post 
|Ti tratislational processing sites. 



38. (New) The non-human transgenic mammal of claim 28 or 33, wherein the alteration 
comprises a disruption of at least one glycosylation site. 

p (New) The non-human transgenic mammal of claim 27 or 32, wherein the mammalian 

IV cells and tissues comprise mammary cells and tissues. 

40. (New) The non-human transgenic mammal of claim 39, wherein the mammary cells and 
tissues comprise mammary secretory cells and tissues. 

41 . (New) The non-human transgenic mammal of claim 32, wherein the non-mammalian 
anti-microbial gene encodes an anti-viral peptide or protein. 

42. (New) The non-human transgenic manmial of claim 32, wherein the non-mammalian 
anti-microbial gene encodes a microbial peptide or protein. 

43. (New) The non-human transgenic mammal of claim 32, wherein the non-mammalian 
anti-microbial gene encodes a prokaryotic peptide or protein. 
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44. (New) The non-human transgenic mammal of claim 32, wherein the non-mammalian 
anti-microbial gene encodes a bacterial peptide or protein. 

45. (New) The non-human transgenic mammal of claim 32, wherein the non-mammalian 
anti-microbial is selected from the group consisting of nisins, muramidases, glucoasminidases, 
endopeptidases, and colicins. 

46. (New) The non-human transgenic mammal of claim 32, wherein the non-mammalian 
anti-microbial is an anti-staphylococcal. 

47. (New) The non-human transgenic mammal of claim 46, wherein the anti-staphylococcal 
is selected from the group consisting of p-lytic protease, lysostaphin, a-lytic protease, lyt-M, at 
lALE-l,andzooA. 

48. (New) The non-human transgenic mammal of claim 46, wherein the anti-staphylococcal 
is P-lytic protease. 

49. (New) The non-human transgenic mammal of claim 46, wherein the anti-staphylococcal 

is lysostaphin. 




{ — ^^N*^*^-''^^™n*«n;an transgenic mammal comprising a transgene encoding a non- 
mamma^^ wherein the transgene comprises a nucleic acid^^JS^ 

encoding-the non-mammalian anti-microbial protein operatively linked to a tissue-specific 
promoter sufficient to direct expression of the non-mammalian antimicrobial protein in 
mammalian cells and tissues, wherein the nucleic acid sequence encoding the non-mammalian 
anti-microbial protein is modified such that at least one glycosylation site in the non-mammalian 
anti-microbial protein coding sequence is disrupted. 

5 1 . (New) The non-human transgenic mammal of claim 50, wherein the transgene encoding 
the non-mammalian anti-microbial protein is fi ^gno^ ^atively linked to a sequence encoding a 
signal peptide suchjfliat^)lysostaphin polypeptide is secreted. 



\ 

52. (New) The non-human transgenic mammal of claim 50, wherein the non-mammalian 
anti-microbial gene encodes an anti-viral peptide or protein. 
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53. (New) The non-human transgenic mammal of claim 50, wherein the non-mammalian 
anti-microbial gene encodes a microbial peptide or protein. 

54. (New) The non-human transgenic mammal of claim 50, wherein the non-mammalian 
anti-microbial gene encodes a prokaryptic peptide or protein. 



55. (New) The non-human transgenic mammal of claim 50, wherein the non-mammalian 
anti-microbial gene encodes a bacterial peptide or protein. 

56. (New) The non-human transgenic mammal of claim 50, wherein the non-mammalian 
p\a2:^ti-microbial is selected from the group consisting of nisins, muramidases, glucoasminidases, 

endopeptidases. and colicins. 

57. (New) The non-human transgenic mammal of claim 50, wherein the non-mammalian 
anti-microbial is an anti-staphylococcal. 



58. (New) The non-human transgenic 
is selected fromthg^group consisting o| 
hAL^I, anq zooA. 

59. ..,-fl^feW^"~ThiM\on-himian transgenic mammal of claim 57, wherein the anti-staphylococcal 
! protease. 



al-of. claim 57,-Ayherein the anti-st aphylococcal 
: proteas^|l^ostaph^ 




6Q..--'TNgw)<rhe non-human transgenic mammal of claim 57, wherein the anti-staphylococcal 

is lysostaphin.g^ 

6 1 . (New) A non-human transgenic mammal comprising a transgene encoding lysostaphin, 
wherein the transgene comprises a nucleic acid sequence encoding lysostaphin operatively linked 
to at least one mammary expression signal sufficient to direct expression of lysostaphin in 
mammary cells and tissues, wherein the nucleic acid sequence encoding lysostaphin is modified 
such that at least one glycosylation site in the lysostaphin coding sequence is disrupted. 

62. (New) The non-human transgenic mammal of claim 61, wherein the lysostaphin coding 
sequence is further operatively linked to a sequence encoding a signal peptide such that the 
lysostaphin polypeptide is secreted from the mammalian cells. 
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63. (New) The non-human transgenic mammal of claim 61,wherein two glycosylation sites 
are modified. 

64. (New) The non-human transgenic mammal of claim 63,wherein the two glycosylation 
sites modified are Gin 125 and Gin 232 as in SEQ ID NO: 3.-- 
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